Haemophilus influenzae LicB contributes to lung damage in an aged mice co-infection model.
Phosphorylcholine (ChoP) decoration of lipopolysaccharides is an important virulence strategy adopted by Haemophilus influenzae to establish a niche on the mucosal surface and to promote adherence to the host cells. The incorporation of ChoP on the LPS surface involves the lic1 operon, which consists of the licA, licB, licC, and licD genes. Among which, licB is a choline transporter gene required for acquisition of choline from environmental sources. In this study, we investigated the pathogenesis of the licB gene in an aged mice infection model. Due to immediate clearance of H. influenzae upon infection in mice, we employed influenza A virus and H. influenzae co-infection model. Our data showed that in the co-infection model, the secondary bacterial infection with a very low H. influenzae concentration of 100 colony forming unit is lethal to the aged mice. Although we did not observe any differences in weight loss between parent and licB mutant strains during the course of infection, a significant reduction of lung tissue damage was observed in the licB mutant infected aged mice. These results suggest that the licB gene is a virulence factor during H. influenzae infection in the lung in aged mice, possibly due to the increased binding to the host cell receptor via ChoP expression on the bacterial surface. In addition, when aged mice and mature mice were compared in the challenge experiments, we did not observe any protective immunity in the co-infection model suggesting the detrimental effects of the secondary bacterial infection on the aged mice in contrast to obvious immune-protections observed in the mature mice. The results of our experiments also implied that the co-infection model with influenza A virus and H. influenzae may be employed as a model system to study H. influenzae pathogenesis in vivo in aged mice.